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(54) Passenger sleeper seat 



(57) A sleeper seating unit (10) for an aircraft, and 
including a primary seat having a seat frame (11 ) for be- 
ing stationarily-mounted to the aircraft deck, a seat back 
(20) for being selectively moved by a seat occupant 
among fully upright, semi-reclined and fully reclined po- 
sitions, a seat bottom (22) for moving between retracted 
and extended positions in coordination with the seat 
back (20), and an ottoman (30) for being positioned on 
the deck fonward of the primary seat (10). The ottoman 



(30) has a top cushion (34) positioned on a top surface 
thereof and a leg rest cushion (36) positioned on a side 
of the ottoman (30) facing the primary seat (1 0). The leg 
rest cushion (36) Is movable between positions wherein 
when the primary seat (10) Is in an upright position, the 
leg rest cushion (36) is positioned at an angle to engage 
and support the bottom of the feet, and when the primary 
seat (10) Is in a reclined position, the leg rest cushion 
(36) is In a generally horizontal position adjacent to and 
fomiing an extension of the seat bottom (22). 
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Description 

Technical Field and Background of the invention 

[0001 ] This invention relates to a sleeper seat intend- s 
ed for passenger conveyances such as airplanes. The 
Invention disclosed in this application provides a steeper 
seat of the type intended to be utilized for long haul, first 
class passengers. Such types of seats are known, and 
typically involve a structure which combines a seat back 
with a seat bottom which has telescoping segments 
which extend outwardly as the seat back reclines. These 
extending segments also generally function as leg or 
foot supports when the seat is in the upright or semi- 
reclined position, The combined length of the reclined 
seat back and the extended seat bottom segments are 
intended to provide a sleeping surface. However, most 
such arrangements do not provide a flat sleeping sur- 
face, but merely one where the seat occupant is allowed 
to stretch out with the head still substantially above the 
feet with the body bent slightly at the waist and at the 
knees. Even with this type of arrangement, significant 
stress Is applied to the leg supports as they telescope 
outwardly. 

[0002] One known prior art arrangement, see, U.K. 
Patent No. 2,3236,824, Figs. 9, 10 and 11, provides a 
flat resting surface by using a secondary seat forward 
of the primary seat which fomis a support for the feet 
and lower legs when the primary seat is fully reclined. 
The system operates by extending the seat bottom and 
leg rest as the back rest reclines to bridge the space 
normally existing between the forward end of the prima- 
ry seat and the secondary seat. The secondary seat is 
envisaged as one for use by guests whom the occupant 
of the primary seat may invite to be seated. As is appar- 
ent, the secondary seat cannot be used for other pur- 
poses, such as a footrestfor the occupant of the primary 
seat or a support for a table or video equipment due to 
its stationary location well fonfl^ard of the primary seat. 
[0003] The application according to this application 
provides a unique seating arrangement which pemiits 
multiple uses of a seating ottoman in an efficient and 
space-effective manner. 

Summary of the Invention 

[0004] Therefore, it Is an object of the Invention to pro- 
vide a seat which is reolinable to a sleeping position. 
[0005] It is another object of the Invention to provide 
a seat which utilizes an ottoman positioned In front of 
the primary seat as a combination foot and leg rest. 
[0006] It is another object of the invention to provide 
a seat which utilizes an ottoman which functions as a 
footrest when the primary seating unit is In an upright 
position. 

[0007] It is another object of the invention to provide 
a seat which utilizes an ottoman as a combination foot 
and leg rest when the primary seat is in semi-reolined 



and fully reclined positioned. 

[0008] It is another object of the invention to provide 
a seat which utilizes an ottoman as a storage area for 
the occupant in the primary seat. 
[0009] These and other objects of the present inven- 
tion are achieved in the preferred embodiments dis- 
closed below by providing a sleeper seating unit for an 
aircraft, and comprising a primary seat, including a seat 
frame for being stationarily-mounted to the aircraft deck, 
a seat back for being selectively moved by a seat occu- 
pant among fully upright, semi-reclined and fully re- 
clined positions, a seat bottom for moving between re- 
tracted and extended positions in coordination with the 
scat back, an ottoman for being positioned on the deck 
forward of the primary seat, the ottoman having a top 
cushion positioned on a top surface thereof and a leg 
rest cushion positioned on a side of the ottoman facing 
the primary seat, the leg rest cushion movable between 
positions wherein when the primary seat is in an upright 
position, the leg rest cushion is positioned at an angle 
to engage and support the bottom of the feet, and when 
the primary seat Is In a reclined position, the leg rest 
cushion is in a generally horizontal position adjacent to 
and forming an extension of the seat bottom. 
[0010] According to one preferred embodiment of the 
invention, the ottoman is mounted for fore and aft move- 
ment relative to the primary seat. 
[0011] According to another preferred embodiment of 
the invention, the leg rest cushion of the ottoman is piv- 
oted for movement between Its positions. 
[0012] According to yet another preferred embodi- 
ment of the invention, when the primary seat is in the 
semi-reclined position the leg rest cushion is elevated 
above the position of the leg rest cushion when the seat 
is in the fully reclined position for providing support for 
the leg behind the knee of the occupant. 
[0013] According to yet another preferred embodi- 
ment of the invention, the primary seat includes a sta- 
tionary privacy shell enclosing rear and sides of theseat 
back. 

[0014] According to yet another preferred embodi- 
ment of the invention, the primary scat includes a bolster 
for supporting the back of the leg and knee of the occu- 
pant when in the upright and seml-recllned positions, 
[0015] According to yet another preferred embodi- 
ment of the invention, the bolster is mounted for articu- 
lating movement between a support position supporting 
the back of the leg and knee of the occupant when in 
the semi-reclined and upright positions and a retracted 
position below the seat bottom and the adjacent leg rest 
cushion of the ottoman when the primary seat is in the 
fully reclined positions. 

[0016] According to yet anotherprefen^ed embodi- 
ment of the invention, and including motor control 
means for moving the seat back, seat bottom, ottoman 
and ottoman leg rest cushion in response to occupant 
commands. 

[0017] According to yet another preferred embodi- 
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ment of the invention, tlie ottonnan Is mounted relative 
to thie primary seat whereby the ottoman moves closer 
to the primary seat as the primary scat reclines and fur- 
ther away from the primary seat as the primary seat 

moves to its upright position. 

[0018] According to yet another preferred embodi- 
ment of the Invention, the leg rest cushion is pivotally- 
mounted for movement. 

[0019] According to yet another preferred embodi- 
ment of the invention, the ottoman includes therein a 
storage compartment for storage of the occupant's per- 
sonal effects, and further wherein the leg support cush- 
ion comprises a door for the storage compartment. 

Brief Description of the Drawings 

[0020] Some of the objects of the invention have been 
set forth above. Other objects and advantages of the 
Invention will appear as the invention proceeds when 
taken in conjunction with the following drawings, In 
which: 

Figure 1 Is a vertical cross-section, with the privacy 
shell removed for clarity, of a first class sleeper seat 
according to an embodiment of the Invention; 
Figure 2 Is a vertical cross-section of the seat shown 
In Figure 1 In the fully upright position; 
Figure 3 is a top plan view of a pair of first class 
sleeper seats in the fully upright position; 
Figure 4 is a vertical cross-section of the seat shown 
in Figure 1 in the semi-reclined, or lounge, position; 
Figure 5 Is a top plan view of a pair of first class 
sleeper seats in the semi-reclined, or lounge, posi- 
tion; 

Figures is a vertical cross-section of the seat shown 
In Figure 1 in the fully reclined, or sleeping, position; 
Figure 7 is a top plan view of a pair of first class 
sleeper seats In the fully reclined, or sleep, position; 
and 

Figure 8 is a top plan view of a pair of first class 
sleeper seats in the dining position. 

Description of the Preferred Embodiment and Best 
Mode 

[0021] Referring now specifically to the drawings, a 
first class sleeper seat according to the present Inven- 
tion is illustrated In Figure 1 and shown generally at ref- 
erence numeral 10. Seat 10 Includes a seat frame 11 
which Is attached to a track 12 mounted on the deck of 
an airplane. Attachment is made by use of track fittings, 
such as those disclosed in applicant's U.S. Patent No. 
*. The seat frame 11 Includes a pair of horizontally 
spaced-apart side supports 15 In which are fanned a 
pair of elongate guide slots 16, 17. Slots 16, 17 guide 
movement of a seat back 20 and seat bottom 22, re- 
spectively. Seat back 20 and seat bottom 22 are joined 
for pivotal movement relative to each other by pivot pin 



23. 

[0022] Seat back 20 is mounted between side sup- 
ports 1 5 by guide pins 25 mounted for sliding movement 
In guide slots 16. Likewise, seat bottom 22 Is mounted 

5 between side supports 1 5 by guide pins 27. Seat move- 
ment occurs by operation of electric motors (not shown) 
In a conventional manner. The shape of the guide slots 
1 6 and 1 7 determine theconfiguration of theseating sur- 
face provided for the seat occupant. 

10 [0023] Seat 1 0 also Includes an articulating bolster 28 
which nonnally resides forward of the seat bottom 22 
and can provide additional support to the back of the leg 
to taller than normal occupants In the deployed position, 
as shown, or can be stowed for shorter occupants and 

'5 when the seat 1 0 is in the fully reclined sleep position. 
The bolster 28 moves between these two positions by 
articulating about a pivot 29 under control of a motor (not 
shown) during movement among seating positions or, 
alternatively by being engaged and pivoted Into the 

20 stowed position by the front of the seat bottom. In either 
case, the bolster 28 can be moved Independently by the 
occupant. 

[0024] Referring now to Figure 2, seat 1 0 Includes a 
privacy shell 26, which encloses the back and sides of 

25 the seat back 20. As is shown in Figure 2, the shell 26 
is configured to permit the occupant to see over and 
around the shell 26 when sitting upright, but to be shield- 
ed from view from the sides when In the semi-reclining 
(Figure 4) and fully reclined (Figure 6) positions. 

30 [0025] In Figure 2 and following, seat 10 is shown In 
combination with an ottoman 30, which function togeth- 
er as a seating unit "S". Seat 10 functions as a primary 
seat, whereas the ottoman 30 functions secondarily as 
a foot and leg support, In addition to providing storage 

35 for the occupant's personal effects. The ottoman 30 
comprises a frame 31 which is mounted on tracks 32 for 
fore and aft movement, as described below. The otto- 
man 30 may be used in combination with a pair of stan- 
chions 40 positioned on either side of the ottoman 30, 

40 and on which may be carried a video monitor, dining ta- 
ble and the like. 

[0026] Ottoman 30 also includes a top cushion 34 car- 
ried on a top surface ofthe ottoman 34, and a leg rest 
cushion 36 mounted on the side ofthe ottoman 30 facing 

^5 the scat 10. The leg rest cushion 36 is preferably pivot- 
ally-mounted by means of a pivot 37 for movement 
among different positions, as described below. Prefera- 
bly, the leg rest cushion 36 is moved by means of a mo- 
tor (not shown) in a conventional manner. Preferably, 

50 movement of the leg rest cushion 36 Is coordinated with 
movement of the seat back 20 and seat back 22, where- 
by the occupant selects a seating position, and motors 
move the moveable seating components to the desired 
position. In accordance with conventional practice, the 

55 seating position is selected and operated by controls 
mounted on seat 10 In aposltion convenient to the oc- 
cupant Preferably, the occupant can also individually 
control each seating component to a limited extent as 
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desired to adjust the seat to the exact requirements of 
a particular occupant. Similarly, the occupant can indi- 
vidually move the leg rest cushion 36 of the ottoman 30 
to its stowed position flush against the rear-facing side 
of the ottoman 30, if desired. 
[0027] Figure 2 illustrates the seating unit in an fully 
upright position for landing and takeoff, dining, worlcing 
and video viewing. The seat 1 0 and the ottoman 40 are 
shown in a position whereby the seat occupant is seated 
upright and the leg rest cushion 36 Is deployed to an 
angle at approximately a 45 degree angle to the vertical. 
In this position, the support surface of the leg rest cush- 
ion 36 is angled to receive and support the feet of the 
seat occupant, as shown. In the particular embodiment 
disclosed herein, the ottoman 30 is moved on tracks 32 
to a position approximately 32 inches from the front of 
the seat 10. 

[0028] This position is also shown in Figure 3, where 
is also illustrated the staggered configuration of adja- 
cent seating units "S". This position provides greater pri- 
vacy for adjacent seat occupants and also pennits the 
"window" seat occupant to leave and return to the seat 
between the two ottomen 34 without disturbing the 
"aisle" seat occupant. 

[0029] Referring now to Figure 4, seating unit "S" is 
shown In the semi-reclined lounge position. In this po- 
sition the occupant is supported along the entire body 
length. Seat back 20, seat bottom 22 and bolster 28 sup- 
port the back, thighs and upper leg, as shown. The ot- 
toman 30 has been moved towards the seat 10 by ap- 
proximately 2.5 inches, and the leg rest cushion 36 as 
been deployed upwards to a position above the horizon- 
tal. The reanA/ard edge of the leg rest cushion 36 either 
engages or is closely spaced-apart from the outer edge 
of the bolster 28 and, as shown, supports the lower leg 
of the occupant, while the feet rest by the heels on the 
top cushion 34. This position provides a comfortable 
semi-reclining position with the head elevated above the 
rest of the body and with the legs comfortably flexed at 
the knees. See, also, Figure 4. 
[0030] Referring now to Figure 6, seating unit "S" is 
shown in the fully reclined sleep position of approxi- 
mately 3 degrees above the horizontal, The occupant is 
pemiitted to fully recline, with the head only very slightly 
above the remainder of the body. In this position, the 
bolster 28 is pivoted downwardly out of contact with the 
occupant, and the leg rest cushion 36 of the ottoman 30 
aligned with plane of the seat back 20, seat bottom 22 
and top cushion 34 of the ottoman 30 to collectively fomri 
the sleeping surface. Note that the position of the leg 
rest cushion 36 of the ottoman 30 Is slightly lower than 
in the semi-reclined lounge position shown in Figure 4, 
and that the ottoman has removed away from the seat 
10 to a distance of approximately 33 Inches. 
[0031] As is shown in Figures 5 and 7, the occupant 
In the aisle scat 10 can lounge in a semi-reclined posi- 
tion (Figure 5) or sleep in a full reclined position (Figure 
7) while the occupant of the scat 1 0 adjacent the window 



can egress/ingress between the two ottomen 36 without 
disturbing the aisle scat occupant. Similarly, the occu- 
pant of the window seat 1 0 can ingress/egress between 
the two ottomen 36 while the aisle seat 10 occupant is 

5 dining or using the table for work. 

[0032] A passenger sleeper seat is described above. 
Various details of the invention maybe changed without 
departing from its scope. Furthermore, the foregoing de- 
scription of the preferred embodiment of the invention 

10 and the best mode for practicing the invention are pro- 
vided for the purpose of Illustration only and not for the 
purpose of limitatlon-the invention being defined by the 
claims. 

[0033] The reader's attention is directed to all papers 

15 and documents which are filed concun-ently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

20 [0034] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/orall of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 

25 tures and/or steps are mutually exclusive. 

[0035] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 

30 pressiy stated otherwise. Thus, unless expressly stated 
othenwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0036] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extend to 

35 any novel one, or any novel combination, of the features 
disclosed in this specification (Including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 

40 

Claims 

1 . A sleeper seating unit for an aircraft, and compris- 
es ing: 

(a) a primary seat, Including: 

(I) a seat frame for being stationarily- 
50 mounted to the aircraft deck, 

(li) a seat back for being selectively moved 
by a seat occupant among fully upright, 
semi-reclined and fully reclined positions; 
(III) a scat bottom for moving between re- 
55 tracted and extended positions in coordi- 

nation with the seat back; 

(b) an ottoman for being positioned on the deck 
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forward of the primary scat, said ottoman hav- 
ing a top cushion positioned on a top surface 
thereof and a leg rest cushion positioned on a 
side of said ottoman facing said primary seat; 
(c) said leg rest cushion movable between po- 
sitions wherein: 

(i) when the primary seat is in an upright 
position, the leg rest cushion is positioned 
at an angle to engage and support the bot- 
tom of the feet; and 

(ii) when the primary seat is in a reclined 
position, the leg rest cushion is in a gener- 
ally horizontal position adjacent to and 
forming an extension of the seat bottom. 

2. A sleeper seating unit according to claim 1 , wherein 
said ottoman is mounted for fore and aft movement 
relative to said primary seat. 

3. A sleeper seating unit according to claim 2, wherein 
the leg rest cushion of the ottoman is pivoted for 
movement between its positions. 

4. A sleeper seating unit according to claim 1 , wherein 
when the primary seat is in the semi-reclined posi- 
tion the leg rest cushion is elevated above the po- 
sition of the leg rest cushion when the seat is in the 
fully reclined position for providing support for the 
leg behind the knee of the occupant. 

5. A sleeper seating unit according to claim 1 , wherein 
said primary seat includes a stationary privacy shell 
enclosing rear and sides of the seat back. 

6. A sleeper seating unit according to claim 1 , wherein 
said primary seat includes a bolster for supporting 
the back of the leg and knee of the occupant when 
In the upright and semi-reclined positions. 

7. A sleeper seating unit according to claim 6, wherein 
the bolster Is mounted for articulating movement 
between a support position supporting the back of 
the leg and knee of the occupant when in the semi- 
reclined and upright positions and a retracted posi- 
tion below the seat bottom and the adjacent leg rest 
cushion of the ottoman when the primary seat Is in 
the fully reclined positions. 

8. A sleeper seating unit according to claim 7, and in- 
cluding motor control means for moving the seat 
back, scat bottom, ottoman and ottoman leg rest 
cushion in response to occupant commands. 

9. A sleeper seating unit according to claim 2, wherein 
the ottoman is mounted relative to the primary seat 
whereby the ottoman moves closer to the primary 
seat as the primary seat reclines and further away 



from the primary seat as the primary scat moves to 
its upright position. 

1 0. A sleeper seating unit according to claim 9, wherein 
5 said leg rest cushion is pivotally-mounted for move- 
ment. 

1 1 . A sleeper seating unit according to claim 1 , wherein 
said ottoman includes therein a storage compart- 

10 ment for storage of the occupant's personal effects, 
and further wherein said leg support cushion com- 
prises a door for said storage compartment. 
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